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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
compensate fluctuation in an 
operation condition and operation 
temp, and to make power 
consumption to min. by setting a 
power source voltage added to a 
sub-circuit to a min. level in order 
to confirm the proper operation of 
the sub-circuit by means of a 
decided frequency based on the 
characteristic of the sub-circuit. 

SOLUTION: The operation system 
of a processing element(PE) 100 
confirms a required completion time, 
divides the aggregation body of 
takes equally as much as possible, 
PE is considered by the task which 
requires much execution time and a 
clock frequency is adjusted in order 
to permit PE with a max. load to 
execute the assigned task within 
the required completion time. Thus, 
when the frequency is decided once, 
a min. power source voltage is 
decided. In this case, the power 
source voltage to be added to the 
sub-circuit is set to the min. level in 
order to confirm the proper 
operation of the sub-circuit by the 
decided frequency based on the 
characteristic of the sub-circuit. 
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ffl*^ (PE) ^#gtL, f^ftf^Jllfflff (P 
E) Tif-eofiJ^STibn^^x^Sr^t^n^^T^ 
KftK^frt* - t *5H8H-r*fc*t:, 9 ^ "j 9fflWi 

Ecoft^li, 01 U/KL7 k >:*lc*-)-1--&S?ilci 19, ab-2> 
viifjcov^f^n-t y -9-0||BROtttl*ffHlfi-f 4 - 

[0 0 2 2] ±.ULfz£7lz*s<l>—T4 >^>XtA 
li, i^^fciajSE«*ittt-r*-i:tcJ:ij$i!>tc« 

t75 ? T#, ClfU±7 OMH z-C»f^LTV»4fc#Wtoi* 
1 . 5 V frdZ«S t -t i> tzllT'b & „ 

[0023] m2<Dmmizm2>t. -f^ify^m^m 

fflktvylr tfi&sMn $ ixtzXtl&m 9X2 -j 9 {^4 
y\ 0 1) £ffl^Tit53J#iiMi (WxtfSMHz) 
«*-eSEM"rt6«rffiffla 7 ^ ^-yHa»#flt|5IK 1 1 
0^^LT4S?ft4 o 2o£7)^n y ^t5 s , fSffio ^^ 
^-y^fSSit^IllifSl 1 0 (2^<n&l$.®&Z£^t 
•fh) \zl t)±.$LZi\h 0 d^i^liC 1 k9uy9tC 
\ k-L9ay9X-$,<0, CI k tfigfr LTv»4 fc § tc 
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14, C 1 k-U4C 1 k \m$L%L*Tvrft3m 
v >o mk. 14*, 5 M H z <r>®i§miL<nfiM D7^WII 
1 1 0Ki3v»Tii, C 1 k#7 5MHz^ 
h8 OMH ztcli5-ri.i: C 1 k - L<7>fit(4 7 5 
MH zUBBSSitio 

[0024]Clk-L(4, &Sffl5?fT- (PE) KJn*. 
htl, C 1 kt4#IE(calibration)[5]S§l 2 OlCjQX-ib 
ft, ^<£>&IEI]S§1 2 0 5&*«WWBEif**#x.4o 
WiK*B=*B^i, dc-dc3^'-M30 <b 
il, C©dc-dc3>A-^130i:L-CIHKl4 10 
O^l^ftt^So dc-dc3^-M30tL 
-CHJB&l 4 O^fiKliS&^mjJISEVdd- local 
JSU ift**ttIEiIttl 2 0K9-T> 1 0 2*^Lrj0 
£t>*i4o -<^Vdd -local SMJEI4, S^t* 
Sffl*?- (PE) K^^ix* (ffiU r-f 
>7v^f AMiif? (PE) 100«<) . 

[0 0 2 5] JIftftC 1 k Kaft4jgft»C 1 k-LW 

ft*fcaK«SiWE*±tf affile, ^LSffl*?- (PE) 
Kim*, b ? a ? Jat^l±±iiD t T 14 ft <b ft v t> 20 
T-ifc&o ^ft^fc&SJBIS?- (PE) ttjgLEftlWfc* 
tiii^ltv'o t&EIHS&l 2 0t4^ > 1 02± 

o^*t«iLT, -e-^^Bsaffl*^ (pe) ioo 

-104 ^JSiElcfJj^T'# &Oloj&5fcmEKJ*lSLT 
v»i*5**ft5EU S fcEWK?* > 1 0 2±(T>m^- 
jS'L-CHBI 4 0Wtfi#T-c^ >^ L£*§ 
fNino-Cfc, 7^10 2 ±<DlE-%~t> sl gfc-t & tXW 

[0026] 7^121 ±Wff-f-l4'|ffft (yes/no) * 
fflJSfflJET- (PE) 10 0i:4i, WflKftBEd^jeLfc 30 

JeU C 1 k^RftSaEScJcPMLfefc^tli, 
V— r-f >^->Xf AliC 1 k-L^Cl k KfS^U 

*cn'&£<Dvmmmi- (pe) #HMfl-e**i^iwiasE 
^ft^^i&si-ifcfeuftyafflj^f- (pe) ii-^D? 

[0 0 2 7] |8 3tt*rfcfti';**7& t &j£3*U -7)^Zf 

v-ty*r±mn$itfmmLtz£ §«c 1 k, c i.k- 

L, Vdd -local CvlfiD^asi:, 7*f^n-t7^±o 
^#/5 ? M^L7tt§COC 1 k, C 1 k-L, Vdd-loca 40 

-f 4 (BjEIti 70MHzt*l. 8 V ©WiStffi-Ctt&ffc 

i-4v*-fA£7KU -e-LTft##3SPiT-l 4 0MH 

[0 0 2 8] 2 . 7 VO«iRa*3c5E LTV»4B#ICW85EW 

IE 7 s u ? b <M ft ? * ? *«5feff $ ti 4 tz *b 

Mi; is v> T (4, ? * ? Jl^Ti - 4i7^f/n-b? -9- ± 
Oflffitifel'S**. - OftflfrJ 1 *^ L c: t »c «t *) , 

ffijft&li 1 OOMHzlCf Ti£T U ViiVE 50 
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14 2. 1 V*f{5T1-^o cni4H?lf.^BE* ? ^Lft^ 
"b^Sffl^ (PE) **JiiEiC»ft-i-*ik«rfffc-fr4 
C l klCftlT-t-SC 1 k -LX~<Z<Dm£2®<D 

[0 0 2 9] ftjE[!8& 1 2 0 li&a&OttffilH 1 

!K«Rft«E*:ft^1-*o -€-<7H*>Olo0>JSI5H, fflfflS 
«Ruroda*OjtlK»wiffltt$*Lrv»-5o MSfflSlT- (P 
E) (10 1-10 4) <0#>»jWSlffli? (PE) O 

fca*EM3ft4i:, fiaEEISIl 2 0 te&SfflSfT- (P 
E) H]^<7)^ 'Jx-f ^^^Sr'Qtj'^Sffl*^- (PE) 
gB<75 2o03 fc°-£fflv>4o 2 oco^ fcf-<D[*l 

loii, < ft 4 «t ? nmmz-mxzixtz or-* 

[0 0 3 0] Zixb(DM^(D=ilc-lts tm^C 
1 kf)i^7 -f > 1 0 2 c7) Vdd - local OH^HE^ 
»f¥UT, *-©WBEj&*!RjEEltt 1 2 OrtTBISEStU - 

*a&»c i kX'(ommi, ^m^&mmm* (p 

E) i4®jEK»f£1-;?>.r £f4"C§ftv^ tifeo^Sffl* 
(PE) liilIEJclWfC**J:-9tcft*o ztuzl*) 

t&wmmj- (pe) (4, •e^'b^tei^-r^^t^ftv^ 

JEI3S&1 2 0rttf)2$<7)7 'Jf-f *;w^<7?3tf-{4, 

©affl^T- (pe) i o i - 1 o 4 fcrati^ftiMEae 

WjigU&tDX's Vdd -local <0«rI«EI4 > SK^ifc 
[0 0 3 1] 120WfA^l'-f'f >^>^7 

(PE) 1 0 0<0^-^l/-x-f >ifi/*7- A 14, oltSP 

[0 0 3 2] jgr£gCl4E 3 co^. x v -/gEKjic^i- J: ^ 

<9Vdd-local 0*ffl[«BEi:jBi«3W4lalttiScl»±oa 
fijfty ^X4-|51itLTV^ 0 tHiif, v^rAi!i ? 5 0M 
H z X-Mit L T , 7 5 M H z TlM^-r * £-5?*** 4 
CI4, 9 n "j tffl&mt 5MH zWil ftav^DST*^ 

local OfitEi«»lffl«?' (PE) *»f£3-£5* 

[0 0 3 3] Vdd -local W*iS«EJ±, HK^Kt 
ft4mr<£>Lli"ib < <DWt\^-t^ti^Xiihi)\ -?-<75B# 

ffl*^ (PE) «r h^^>J -T4^a60r-h 
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dd -local liftffiOH&fc LXV&b-tZ>t^*>*mzX 

*k tmmm^ (pe) 101-104 tvmmmi- 

(PE) ioooreW>^7x-x (isiirvA^:/ 

X) <0£-^14S-^1"o Z<DZ fcli&jfetfJWOi'n W<- 
9 1 5 OUioTilJ&Sft&o -nii&Sffl^T- (P 
E) 10 1~-104^iEl'^i'iJllfflI ; i : - (PE) 

[0034] mftmwiikznmz&teitzzt, 33*0* 10 
mimwL^^m-thtz^zmMM&immfh t^o 

mz<£x<D>)mmm=i- (pe) utts^w^L 

[0 0 3 5] L#»U *^iOTyj^->3 >Ki3v» 
§ & £ ^ * * x 9 tail Lfc fc £ . -DUf-rn-b 

■y-^rtwiijaaffl*^ (pe) »i, <t »>*v»«ftsjft 

»*3 J: «t 0 A v*WtfttEE *d*5S t i"« =t ? & * x * u 

iliSi-^Cl i:^*^) 0 -W^^ vjpfT'n-t'yff-y 

[0036] ^ ^(v&mmmi- (pe) 

JIF?- (PE) K*tUBteW««WEK-*-*ifcKJ:i)£ 
©*Uffi*»ft-e§*o Cl O J: 9**^011*13 4 K^+o 30 
H4co#^affl^T- (PE) li, ^afflSli 1 - (PE) 1 

ooo«n*nffi-4 otrffuaisffl*^ (pe) rat? 

[0 0 3 7] 0 4 IC^-TJ: -9 tc, ^r-c<7)3> hn-^li 
lf(?)a>ho-7 2 0 0f||i?^ C ixliffeOjaa 

: f-l±> 1 2 0 dc-dc3^-M30 

fc, L-CSIK1 4 OOJdfcWESgJftlHlBfcfc&Rfc 

i-4 0 3>bn-7 2oo«ifflf^ (pe) mxm 40 

4 co-7;i/f-7 p o-t 7 -9-^ y zfiziiL 9 7> ? *tJ t9 ST 

o 

[0 0 3 8] IS^MSfflSST- (PE) *%f^-*-*ffl«[ 

srcafM-afeSffl*^ (pe) m (*tz\mvs*T 

[0 0 3 9] -?)\'1-7ri-t?4)-lZ%i*)i£xbntz9A* 50 
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<r>$k&&i)\ miZ?>nm\z5tT-t i> J: o KJ!&&g-H& 
t(i^;i'^7'D-ty-9-^7 7'co^Sffl^ : F (PE) MX* 

<r>r- 9 *&&?zmitmMit<vfflmwmt ixn 

[0 0 4 0] z<D£n%mmitZmfti-Z>tzibizi^ m 
4 O^SfiO^-MSfflSI?- (PE) l±, U^Unwc- 
* 1 5 0, immmm^-y h9-?160 Sr^trSBtC 
SH**itTv»4. l"<n,3>;<-9 1 5 0 li&afflSf?- 

(pe) (D^^m&^-i yyzm'fcis'oi'OT.'Oyiz 

tftU ^HJWiSfi*? h*7-^ 1 6 Olil^S^ny 

[0 0 4 1] ■7rt'f-7 r o-ty9-ud3Jt*±lEO«aii, 
flbO->^-rAfl|fiE;Ktffi:5Rnrfl6-C*4 0 Zixizim** 

*jg t r- 9 *nmt& z t iisftHttftcfflv^nT 

[0 0 4 2] SJrfc*7y;-{r-ya ^jW^tfttiSfL* 

t % «t 19 # < ©ttffifc**^ wi^is^ * •) rtuseas 
i±, Tmxzixzmm.w&^t^mzi'Lx^ 

*h o 

[0043] z<D£o%^m<7>Tiz-mm**:w-mi 

-««rE*UT^4) o BP*>, J: *)fiv>^n-y^H»a 

[0 0 4 4] ±E©RWU4iV»T*35K<7)— mSWtc* 
v^T(±, TJl/f-yn-b-ytf 7 •7\H<D'£X<D®Mffi : M : f- 
(PE) li, lfll«>«ISP$nfc*«R«E-CR»$nTv^ 

^0 ±si<r>m<DmWMlZt5^XU s -?)l>1-7u-t 

•y •7\*w&®Mmm : ?- (pe) -f-*LS*o«^u«i 
(pe) ii> y)\>-7\zftm$i\&?)\,--?<D , }mm% 

T- (PE) «i-tfLg#o«iJ«$<tfc«}g«£ETftft-r4 

w*^^lW^i•^B;o«ils*E^:^iS4■t-5fc*!)^w^i^:^^^ra 
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[0 0 4 5] W3W«-^ 1 5 OtS j , H2T-I4MS 

ffl* 1 ?- (pe) 1 0 0 tm<n*&mmm+ (pe) t<ow 
KEHi-s^ta*?**^ ziummmmi- (pe) 

1 0 0#VddT-i&^L&^ibT*;J5;?)o ^SfflST- (P 
E) 1 0 014*^ Vdd -local Tftft L*V»i t (> £> 
■?> £0*6'U' , «fl'3 W<-*jW6SfflSS? (PE) 1 
0 0 fcffi5:ftyHi-4H2«>liII»OA:&/m*tf- HHIK 

[0046] mrasii, 0 2 tc^i-Jofc assist 
[0047] igj:^* -f 5 >y#Mti s mfrt-&iA&\z 



(9) #H3 2 000-66776 

16 

[HI] 0. 3 5 mttflSWCMO S 1 7 ■/Ufe^Tl 

[EI2] *l&?3(cj:4*iS«E«l»«HI|i«ll6**i-«T 

Jl'fT'o-b-; -9-^ 7 7V) /Dyi'l 
[03] m2<DmB.te\m?W?C l k ii2©aiffl 

t>ix4SigSEVdd -local «ra«Mi^/7t^7 7 

-2>-7^^7 p n-t >-9-^7 7"co^'D ? ?0 
10 [flPf-oSMB] 

100, 101, 102, 103, 104 tmmmi- 

(PE) 
1 1 0 
1 2 0 
1 3 0 
1 4 0 
1 5 0 
1 6 0 
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